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$0&V $0&V UHIHU WR FODVV RI OLJKW ZHLJKW KLJK SHUIRUPDQFH DOXPLQXP EDVH PDWHULDO V\VWHP >6XGDUVKDQ DQG
6XUDSSD LQ @ ,Q $0&V RQH RI WKH FRQVWLWXHQWV LV DOXPLQXP DOOR\ ZKLFK IRUPV SHUFRODWLQJ QHWZRUN DQG LV
WHUPHGDVPDWUL[SKDVH7KHRWKHUFRQVWLWXHQWLVHPEHGGHGLQWKLVDOXPLQXPDOOR\PDWUL[DQGVHUYHVDVUHLQIRUFHPHQW
7KLV UHLQIRUFHPHQW LV XVXDOO\ QRQPHWDOOLF DQG FRPPRQO\ FHUDPLFV VXFK DV R[LGHV FDUELGHV QLWULGHV DQG ERULGHV
*DUQHW LV DQ DWWUDFWLYH UHLQIRUFHPHQW PDWHULDO EHFDXVH RI LWV H[FHOOHQW FKHPLFDO DQG WKHUPDO VWDELOLW\ $OJDUQHW
FRPSRVLWHV FDQEHSURFHVVHGZLWK ORZFRVW VWLU FDVWLQJ URXWHV+RZHYHU LQ WKH OLWHUDWXUH SDUWLFOH YROXPH IUDFWLRQ
YDOXHVZLWKGLIIHUHQWVL]HDUHJHQHUDOO\EHORZZWLQFDVW$OJDUQHWFRPSRVLWHV>6KDUPDHWDOLQ@,QUHFHQW
\HDUV UHLQIRUFHPHQW RI GLIIHUHQW W\SHV RI SDUWLFOHV KDYH EHHQ VWXGLHG E\ +DVKLP HW DO>@ 'DV HW DO>@
0LUNKDQORXHWDO>@ZKHUHWKHUHLQIRUFHPHQWVL]HZDVYDULHG0RUHRYHUWRWKHEHVWRIRXUNQRZOHGJHQRZRUNLV
UHSRUWHG RQ VOLGLQJ ZHDU EHKDYLRU RI DOXPLQXP FRPSRVLWHV UHLQIRUFHG ZLWK GLIIHUHQW DPRXQW DQG VL]H RI JDUQHW
SDUWLFOHV7KH DLP LQYROYHG LQGHVLJQLQJPHWDOPDWUL[ FRPSRVLWHPDWHULDO LV WR FRPELQH WKHGHVLUDEOH DWWULEXWHVRI





RI LQJRWV7KLV DOOR\ KDV H[FHOOHQW FDVWLQJSURSHUWLHVZLWK UHDVRQDEOH VWUHQJWK7R IDEULFDWH FRPSRVLWH JDUQHWZDV
XVHGDVDUHLQIRUFLQJPDWHULDO7KHSHUFHQWDJHRIJDUQHWZDVWDNHQDVZWDQGZWZLWKGLIIHUHQWSDUWLFOHV
VL]H P DQG P*DUQHW LV EDVLFDOO\ D VLOLFDWHPDWHULDO DQG LV REWDLQHG IURP LW KDV WKH KDUGQHVV
YDOXHV+Y,WLVFKHPLFDOO\LQHUWDWKLJKWHPSHUDWXUH
 3UHSDUDWLRQRIFRPSRVLWH
7KH FRPSRVLWH ZDV SUHSDUHG E\ VWLU FDVWLQJ URXWH 5HTXLUHG TXDQWLW\ RI /0 DOOR\ ZDV WDNHQ LQ D JUDSKLWH
FUXFLEOH DQGPHOWHG LQ DQ HOHFWULF IXUQDFH 7KH WHPSHUDWXUH RIPHOW ZDV UDLVHG WR Û& 7KLVPROWHQPHWDO ZDV
VWLUUHG XVLQJ D JUDSKLWH LPSHOOHU DW D VSHHG RI  USP $W WKLV VSHHG YRUWH[ LV FUHDWHG LQ WKH PHOW DQG WKH
UHLQIRUFHPHQWPDWHULDOLVWKHQLQWURGXFHGDWWKHVLGHRIWKHYRUWH[ZLWKWKHKHOSRIIXQQHONHSWRQWRSRIWKHYRUWH[
7KH FHUDPLF SDUWLFOHV XVHG DV UHLQIRUFHPHQW ZHUH WDNHQ LQ GHILQHG SURSRUWLRQ DQG PL[HG SURSHUO\ E\ VSDWXOD
3DUWLFOHV SULRU WRPL[LQJZHUH SUHKHDWHG DW  Û& WR GULYH RII WKHPRLVWXUH 7KH VWLUULQJ LV FRQWLQXHG IRU D IHZ
PLQXWHVEHIRUHWKHVOXUU\LVFDVW6WLUULQJKHOSVLQWUDQVIHUULQJ SDUWLFOHVLQWRWKHOLTXLGPHWDODQGDOVRPDLQWDLQLQJWKH
SDUWLFOHV LQ D VWDWH RI VXVSHQVLRQ 7KH GHYHORSPHQW RI WKH YRUWH[ GXULQJ VWLUULQJ LV REVHUYHG WR EH KHOSIXO IRU
WUDQVIHUULQJWKHSDUWLFOHVLQWRWKHPDWUL[PHOWDVWKHSUHVVXUHGLIIHUHQFHEHWZHHQWKH LQQHUDQGWKHRXWHUVXUIDFHRIWKH
PHOWVXFNVWKHSDUWLFOHVLQWRWKHOLTXLG3URFHVVLQJYDULDEOHVVXFKDVKROGLQJWHPSHUDWXUHVWLUULQJVSHHGVL]HRIWKH





7KHSUHSDUHG FRPSRVLWHVZHUH FXW DQGSROLVKHGPHFKDQLFDOO\ WRREVHUYH WKHLU VWUXFWXUHXQGHURSWLFDOPLFURVFRSH
7KHSUHSDUHGFRPSRVLWHVZHUHVXEMHFWHGWRZHDUWHVWXQGHUGU\VOLGLQJFRQGLWLRQDWDPELHQWWHPSHUDWXUHV&














5DMDQ HW DO LQ >@ ILQG RXW WKDW WKH VPRRWK LQWHUIDFH SURYLGHV EHWWHUPHFKDQLFDO DQG WULERORJLFDO SURSHUWLHV DV
WUDQVIHU RI ORDG RFFXUV WKURXJK WKH LQWHUIDFH7KH RSWLFDOPLFURJUDSK RI FRQWDLQLQJ ZW ILQH DQG FRDUVH VDQG
SDUWLFOHVLVVKRZQLQ)LJEDQGG,WLVREVHUYHGWKDWWKHJDUQHWVOLJKWO\VHJUHJDWHLQWKHPDWUL[GXHWRWKHLUSRRU
ZHWWDELOLW\ZLWKWKHPDWUL[ZKLFKDUHGLVDGYDQWDJHRXVWRLPSURYHWKHPHFKDQLFDOSURSHUWLHVRIWKHFRPSRVLWHV7KH
LQFUHPHQW LQ DPRXQW RI JDUQHW UHLQIRUFHPHQW ZW WR ZW LQ PDWUL[ SRVVLELOLW\ RI VHJUHJDWLRQ RI JDUQHW
SDUWLFOHVLQFUHDVHZLWKUHVSHFWWRGHFUHPHQWRISDUWLFOHVVL]H*DUQHWLVGLVWULEXWHGLQWKHDOXPLQXPPDWUL[ZKLFKFDQ
HIIHFWLYHO\ SUHYHQW WKH GLVORFDWLRQ PRYHPHQW LQ WKH /0 DOOR\ PDWUL[ :LWK WKH LQFUHDVH RI WKH UHLQIRUFHPHQW
YROXPHIUDFWLRQWKHLQWHUVSDFHVEHWZHHQWKHUHLQIRUFHPHQWVGHFUHDVHLQPDWUL[DQGWKHKLQGUDQFHWRWKHGLVORFDWLRQ
PRYHPHQWHQKDQFHVIXUWKHUZKLFKFDQOHDGWRWKHIXUWKHULQFUHDVHLQWKHKDUGQHVVRIFRPSRVLWHV$SDUWIURPWKLVWKH





RI WKH OLTXLGDOOR\7KHKRWWHUSDUWLFOHVPD\KHDWXS WKH OLTXLG LQ WKHLU LPPHGLDWHVXUURXQGLQJVDQG WKXVGHOD\ WKH










VOLGLQJ GLVWDQFH DQG LV LQYHUVHO\ SURSRUWLRQDO WR WKH KDUGQHVV RI WKH VXUIDFH ZRUQ DZD\ 6KHDULQJ RI WKH DVSHULW\
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MXQFWLRQVFDQRFFXULQRQHRIWKHWZRERGLHVGHSHQGLQJRQWKHUHODWLYHPDJQLWXGHRILQWHUIDFLDODGKHVLRQVWUHQJWKDQG










ORVV LV OHVV IRU JDUQHW UHLQIRUFHG FRPSRVLWHV HYHQ DW KLJK ORDGV NJ 7KH R[LGL]HG GHEULV IRUPV WKH VWDEOH






FRDUVHSDUWLFOHVDWNJ WRNJ ORDGV7KH ILQHSDUWLFOHVKDYHPRUH VXUIDFHDUHD LQFRPSDULVRQ WRFRDUVHSDUWLFOH LQ
/0DOOR\PDWUL[7KHPRUHVXUIDFHDUHD LV UHSUHVHQWLQJ WKHPRUH LQWHUIDFHDUHDRI WKHJDUQHWSDUWLFOHVZKLFK LV
UHVSRQVLEOH IRU HQKDQFHGPHFKDQLFDO SURSHUWLHV RI FRPSRVLWHV7KHQDWXUHRI GLVWULEXWLRQRI GLIIHUHQW VL]H VHFRQG
SKDVHSDUWLFOHVJDUQHWPD\OHDGWRGHYHORSPHQWRIGLIIHUHQWVL]HV RIDVSHULWLHVEHFDXVHFRPSRVLWHVXUIDFHURXJKQHVV
GHSHQGV XSRQ WKH UHLQIRUFHPHQW SDUWLFOHV VL]H >+DVKLP HW DO LQ @ )LQH UHLQIRUFHPHQW FRPSRVLWH KDYH ILQH
VXUIDFH DV FRPSDUHG WR FRDUVH UHLQIRUFHG FRPSRVLWH $V WKH ORDG LV LQFUHDVHG WKH VHSDUDWLRQ EHWZHHQ VXUIDFHV
GHFUHDVHVDQGPRUHRIWKHVRIWHUDVSHULWLHVXQGHUJRFKDQJHVLQKHLJKWDQGVKDSHE\WKHSDVVDJHRIWKHKLJKHVWKDUG
DVSHULWLHV 7KH FDVH RI WKH VWDWLF FRQWDFW EHWZHHQ DQ LQGLYLGXDO KDUG DVSHULW\ DQG D VRIW VXUIDFH LV HTXLYDOHQW WR
LQGHQWLQJD KDOIVSDFHZLWKDKDUGVSKHUH$PRUHSURPLQHQWDVSHULW\JLYHVDJUHDWHUFRPSUHVVLRQDQGVRGHYHORSVD






958   Anju Sharma et al. /  Procedia Materials Science  5 ( 2014 )  953 – 961 
OHVVHQHUJ\WRVKHDUGXULQJWKHVOLGLQJ,QDGGLWLRQZLWKWKHLQFUHDVHRIWKHDSSOLHGORDGVWKHIULFWLRQDOKHDWRQWKH
ZHDU VXUIDFH LQFUHDVHV +HQFH WKH R[LGDWLRQ OD\HU LQFUHDVHV ZKLFK ZLOO DOVR UHGXFH WKH ZHDU UDWH 'XULQJ WKH
UHSHDWHG GU\ VOLGLQJ FRQWDFWV WKH ZRUN KDUGHQLQJ PD\ RFFXU RQ WKH ZHDU VXUIDFH ZKLFK ZLOO HQKDQFH WKH ZHDU
UHVLVWDQFHRI WKHFRPSRVLWHV >=KDQJDQG$OSDV@)URPILJXUH 	 LW FDQEH VHHQ WKDW WKHZHDU UDWHVDUH
VOLJKWO\FKDQJHGEXWEHKDYLRU UHPDLQV VDPHZLWK LQFUHDVLQJ WKHDSSOLHG ORDG 7KLVPD\EHDWWULEXWHG WR WKHVWHDG\
SURSHUWLHVRIWKHFRPSRVLWHV












































































)LJ:HDU UDWHDJDLQVWWKHVOLGLQJGLVWDQFHRIWKHFRPSRVLWHVZLWKZWD ILQHDQGEFRDUVHJDUQHW UHLQIRUFHG
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RINJDWDVSHHGRIPVDUHSUHVHQWHGLQ)LJZKLFKVKRZWKHZHDUWUDFNPRUSKRORJ\RIWKHVSHFLPHQ
)LJ 6(0PLFURJUDSKRIZHDUWUDFNVRIFRPSRVLWHZLWKZWILQHVL]HJDUQHWUHLQIRUFHGDWD  NJDQGENJ
ORDG














7KHZHDU GHEULV JHQHUDWHG LV GXH WR GHODPLQDWLRQ RIPDWUL[PDWHULDO 6RPH RI WKH GHEULVZKLFK LV KDYLQJ UXJJHG
HGJHVDVVKRZQLVJHQHUDWHGE\PLFURFXWWLQJDFWLRQ>'DVHWDOLQ@)LJXUHEVKRZVWKDWWKHGHEULVLVRIVPDOO
VL]HGXHWRKLJKORDGRINJDOWKRXJKODUJHPHWDOOLFDQGPLFURFXWWLQJFKLSVDUHDOVRVHHQ
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&RQFOXVLRQ
$OXPLQLXPPDWUL[FRPSRVLWHVKDYHEHHQVXFFHVVIXOO\IDEULFDWHGZLWKIDLUO\XQLIRUPGLVWULEXWLRQRIJDUQHWSDUWLFOHV
'LVSHUVLRQRIJDUQHWSDUWLFOHV LQDOXPLQLXPPDWUL[ LPSURYHV WKHZHDUEHKDYLRURI WKHFRPSRVLWH )LQH VL]HJDUQHW
VDQGSDUWLFOHUHLQIRUFHGFRPSRVLWHH[KLELWVEHWWHUZHDUUHVLVWDQFHWKDQFRDUVHSDUWLFOHDWVDPHZHLJKWSHUFHQWDJHRI
UHLQIRUFHPHQW 7KHHIIHFW LVWKHLQFUHDVHLQLQWHUIDFLDODUHDEHWZHHQDOXPLQLXPPDWUL[DQGJDUQHWSDUWLFOHVOHDGLQJWR
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